
[bookmark: _GoBack][image: https://image.slidesharecdn.com/whatisgis-althegisguy-090629112135-phpapp01/95/what-is-gis-5-728.jpg?cb=1246275835]
Geographical Information Systems
Assignment 1 - Geo-Visualisation and the Application of GIS 
Scott Davies (142668)
BSc Computing and Information Systems (2017-18)

Contents
Introduction	3
Task 1	4
1.1	Origins of GIS and Cartographic Representation	4
1.1.1.	Dr. John Snow	4
1.1.2.	1960’s-Roger Tomlinson	5
1.1.3.	1970’s-Harvard Laboratory for Computer Graphics and Spatial Analysis	5
1.1.4.	2000’s - Present	5
1.2	Fundamentals	6
1.2.1. Visual Perception	6
1.2.2. Cartographic Visualisation	6
1.2.3. Map as a visual information system	6
1.3	Emerge of GIS in various applications	7
1.3.1. Snapchat	7
1.3.2. 2013 Measles Outbreak	9
1.3.3. Coldplay Website	10
1.4.	Geovisualisation with respect to socio-demographic data	11
Task 2	12
2.1.	Microsoft Access	12
2.1.1.	Smoking Figures [18] [19]	13
2.1.2.	Hospital Admissions – Male and Female	15
2.1.3.	Overall Admissions	18
2.2.	QGIS	20
2.2.1.	Smoking Figures [18] [19]	20
2.2.2.	Male Lung Cancer Admissions	22
2.2.3.	Female Lung Cancer Admissions	23
2.2.4.	Overall admission rates (Male and Female)	24
Task 3	25
3.1. Evaluation of visual v non-visual	25
3.1.1. Non-visual Solution	25
3.1.2. Visual Solution	25
3.2. How could GIS be utilised for healthcare informatics analysis?	25
Bibliography	26




[bookmark: _Toc500193320]Introduction

In this assignment, I am going to be looking at and discussing the origins of Geographical Information Systems. I am also going to investigate the visual perception, cartographic visualisation and the map itself as a visual information system and talk about how visual data is more beneficial than reports. For my third task, I am going to discuss my findings from my results produced in task 2 and discuss which option is the best visual option and I will then discuss how GIS can be used for healthcare informatics analysis. 
[image: http://e-enhancement.com/wp-content/uploads/2016/05/gis.png]

[bookmark: _Toc500193321]Task 1

1.1 [bookmark: _Toc500193322]Origins of GIS and Cartographic Representation
1.1.1. [bookmark: _Dr._John_Snow][bookmark: _Toc500193323]Dr. John Snow 
[image: wells and cholera deaths][1] [image: Image result for john snow gis]

In August 1854, Soho, London was hit by a disease called cholera, an acute disease which causes diarrhoea due to an infection of the intestine with a bacteria called Vibrio Cholerae. According to the Centres for Disease, Control and Prevention (CDC), there are over 3-5 million cases and over 100,000 deaths around the world each year thanks to the disease [2]. The disease, left untreated can kill in hours if not treated, however there was no treatment back in 1854. 

The outbreak of the cholera disease was investigated by local physician Dr. John Snow to try and determine what the cause of this sudden outbreak was. By mapping out the reported cases of the disease around the area, he discovered a common link in the mapped data – the fact that every case circled around the water pump on Broad Street (the closest water pump to everybody who contracted the disease). Using this mapped data, Dr. Snow convinced officials to have the water pump removed, after removal the pump was found to be contaminated with fecal bacteria because the well from which the water was supplied, had not been dug out properly and was dangerously close to a cesspool which was being used for sewage. [3] Proving that Dr. Snow’s theory of contaminated water being the main cause of the outbreak was correct and not the suspected ‘Miasma’ being spread through the air as originally thought. [1] The map of the findings can be seen above [1].








1.1.2. [bookmark: _Toc500193324]1960’s-Roger Tomlinson
[image: Image result for roger tomlinson gis]
The development of computer-based mapping begun in the 1960’s by a man called Roger Tomlinson, a former photo interpreter for Spartan Air Services in Canada, who became a visionary geographer. He first developed a GIS System for the Canada Land Inventory. The purpose of this GIS system was because the CLI wanted to know the best place for tree plantation in Kenya, after it was found that his previous methods of overlaying various environmental, cultural, and economic variables cost too much to implement, he turned to computerizing the process and developing the GIS system. This GIS system was used to use data to make decisions which helped the government in its land use planning activities. The original task would have taken developers 3 years and $8million to develop, however Tomlinson’s system helped plan more effectively and the entire process only took a few weeks and $2million to implement thanks to the GIS system. [4]

1.1.3. [bookmark: _Toc500193325]1970’s-Harvard Laboratory for Computer Graphics and Spatial Analysis
This company was one of many that that was involved in the development of GIS. Harvard Laboratory first recognised computer cartography by using the automated mapping application called SYMAP, which is a software tool used for detecting, displaying and querying relationships between physical maps, according to the University of Arizona, “It is designed for medium-to-high divergent eukaryotic genomes (not bacteria). It can align a draft genome to a fully sequenced genome, but not draft-to-draft.” [5]
Because Harvard didn’t have departmental geography during the 1960’s, its main GIS application disciplines that it focused on were landscape architects, urban and regional planners and resource manners. Harvard was also the kickstart of how we see GIS today because the contributions of the Harvard lab included training students and researchers to develop GIS for many purposes into how we us it today in 2017. [6]

1.1.4. [bookmark: _Toc500193326]2000’s - Present
Since the 2000’s, GIS has quickly evolved into how we see and use it today, but it was planned very carefully before deployment. A student from University of Southern California states that “While a simple map of the country divided into red and blue can certainly tell one story, it might not always be the correct story” [7]. Since 2010 (particularly after the Haiti earthquake which was used to show where survivors needed help [7]) GIS has been used a lot more in various applications. (Please see section 1.3 below)








1.2 [bookmark: _Toc500193327]Fundamentals
[bookmark: _Toc500193328]1.2.1. Visual Perception
This is basically how we perceive our world. It is a life tool that helps us to make judgement on things that we see in life. It is a learning-by-doing approach to life in where the person learns how to carry out life tasks by doing them. According to the Leicestershire Partnership of the NHS, there are many different factors of Visual Perception that need to be considered, these are Visual Discrimination which is to see the similarities and difference between objects and visual figure-ground which is to find one shape or item from a collection from shapes and items [8]
· Visual Discrimination – In mapping terms, this would be to highlight different parts of the map to highlight the data behind it. For example, in terms of crime, an area of the map with the highest number of crimes according to the back-end database would be bright-red and the place with the lowest-crime would be a light shade of read
· Visual Figure-Ground – In terms of GIS mapping, this would be to split the map into shapes which would represent different areas of the map (Such as a blue shape for Neath Port Talbot, red shape for Swansea etc.)
[bookmark: _Toc500193329]1.2.2. Cartographic Visualisation 
Cartographic Visualisation is a method of interacting data and information on a map. This would be clicking an area on a map to view information behind it. According to the Canadian Cartographic Association, “Cartography is the whole process of mapping” [9] due to the fact that Cartography involves the study of maps. The CCA also state that without the power of mapping, everyday tasks like property planning, forest management and emergency services etc. would not be possible. With regards to GIS, cartography is used as the key factor to find solutions from data gathering and placing data on the map to give a visual view of the data of specific areas in the world for a given purpose. [9]
[bookmark: _Toc500193330]1.2.3. Map as a visual information system
In GIS, the map itself can be used for various tools such as problem solving and also a Decision Support System (DSS) which can be used to make judgements regarding factors such as where certain places have the biggest population or can be used to solve problems such as the cholera outbreak as mentioned in 1.1.1. above. According to Wisconsin-Madison Libraries, the concepts of a map in GIS include the following:
1. Mapping where things are – To map spatial locations of real-world features to visualise their spatial relationships [10]
2. Mapping quantities – To find out where the most and least real-world objects are (Such as deaths and water pumps as per the cholera outbreak mentioned in 1.1.1.) [10]
3. Mapping Densities – To determine the total number of entities in an area (Such as the population of Manhattan, new York) [10]
4. Mapping Change – To use data to see the visual change of something over time (Such as land use planning processes over 10 years) [10]

1.3 [bookmark: _Emerge_of_GIS][bookmark: _Toc500193331]Emerge of GIS in various applications
[bookmark: _Toc500193332] 1.3.1. Snapchat
[image: ]
In 2017, Snapchat released their new feature known as the ‘Snap Map’. The Snap Map is a world map in Snapchat that is used to show the Snapchat user where there Snapchat friends are on the map. As well as this, the Snap Map can also be used to view top stories of other parts of your area or even the entire world which have been shared by other Snapchat users and shared to the map. Low-level stories are shown on the map by a lightly-faded blue or yellow colour whereas a top story such as a big event being shared by multiple users simultaneously are highlighted by a bright red or orange colour along with a tab showing a headline if a national event is happening in the same area.
[image: ][image: ]The red circle is used to represent high-levels of stories shared by users in the area. Along with a tab to highlight an event taking place in the area, such as the Hamley’s Toy Parade in Westminster, London.
The blue circle is used to represent low-levels of stories shared by users in the area.










Soon after launching, Snapchat was hit by controversy as it was stated that their Snap Map was too similar to Zenly, another GIS map that shows users where their friends are in the world and other events happening in areas, however, according to Geo-Spatial world, Techcrunch announced that Snap Inc. (Snapchats headquarters) had bought Zenly for between $250million-$350million and now run Zenly independently. [11]











[bookmark: _1.3.2._2013_Measles][bookmark: _Toc500193333] 1.3.2. 2013 Measles Outbreak
[image: Wales measles map - April 2013][12]
Geovisulaiston was also used in 2013 during the Measles outbreak. In this respect, it was used in order to determine the reported cases of measles in different places of the UK breakout between November 2012 and July 2013, the largest outbreak in Wales according to the NHS [13]. According to the European Centre for Disease Prevention and Control, a mapping tool called ECDC Map Maker was used to “target communicable disease surveillance experts to identify disease patterns in surveillance data or during outbreak investigations.”[14] This was used to determine which areas were most affected to investigate the possible cause of the outbreak.



[bookmark: _Toc500193334]1.3.3. Coldplay Website
[image: ][image: ]
[image: ][image: ][15]
For their 2017 world tour, the pop band Coldplay released a geo-visualisation map pinpointing all the destinations of which they played/were due to play. When the user clicks on a pinpoint, the user will be shown details of that tour venue on that particular date (e.g. Cardiff Principality Stadium on July 12th 2017) along with pictures and tweets from Coldplay about the concert on that day/night. 


















1.4. [bookmark: _Toc500193335] Geovisualisation with respect to socio-demographic data
Socio-Demographic data is a combination of two different types of data;

1. Sociological Data – Data that’s relevant to people
2. Demographic Data – Data that’s relevant to population variables 

With regards to Geovisulaiston, socio-demographic data is used on the map to break down census area statistics on a map in order to provide counts for variables in geographical areas such as population. According to UK Data Service Census Support, it is a good idea to map census data tying in socio-demographic data because “Mapping census datasets in this way allows for an exploration of the characteristics of census datasets geographically and may provide additional demographic, socio-economic and cultural insights into the census data” [16]

[bookmark: _Toc500193336]Task 2
Using Health Maps Wales [17] I found the data of hospital admissions due to lung cancer over 10 years from 2006/07-2015/16. By using the data of smoking in local authorities from 2004/06 [18] and 2016 [19], I am going to use Microsoft Access and QGIS to show this data in the form of reports and a map of local authorities to attempt to visually distinguish patterns and relationships between the 2 sets of data to see if smoking is the main cause of hospital admissions due to cancer.  

2.1. [bookmark: _Toc500193337]Microsoft Access
Microsoft Access is a Microsoft product which acts as a database system which is used to manage and organise data. I am going to use Access to create reports to view the view the data in report and graph formats to attempt to come to a conclusion on whether or not smoking is the cause for lung cancer using queries, reports and grpahs. 
[image: ][image: ]
This is all of the data which I have found from research, I am going to use Microsoft Access to query the data to break it up to show data I need.























2.1.1. [bookmark: _Toc500193338]Smoking Figures [18] [19]
2006/07
[image: ] [image: ]
2015/16
[image: ] [image: ]
For the smoking figures, I used a query to extract the data to split up the data for their relevant years and then put into report form. 


 
Here is a graph which I have produced in Access to visually show the figures of the smoking figures in Wales over 10 years in graph format. 








2.1.2. [bookmark: _Toc500193339]Hospital Admissions – Male and Female
2006/07
[image: ] [image: ]
[image: ] [image: ]











2015/16
[image: ] [image: ]
[image: ] [image: ]
This is the data which I have used queries to extract data from the admissions table to show me only the data for males and females for the specific dates. 












Here are 2 graphs representing the male and female admissions. Rather than making 2 separate graphs for 2 separate years, I have made 2 graphs and managed to import both years’ data into them using different colours to represent different years. 








2.1.3. [bookmark: _Toc500193340]Overall Admissions
2006/07
[image: ] [image: ]

2015/16
[image: ] [image: ]
This is the data for overall (Both male and female) lung cancer admssions to hospitals. This was done by creating a query to extract the data and then using SQL to add up the both sets of data for both male and females. 


Here is the graph which I have created in Access to show the number of overall admissions to local authority hospitals due to lung cancer. 




























2.2. [bookmark: _Toc500193341]QGIS
After I done work in Access, I decided to try viewing the data on a map using QGIS, by exporting the CSV File into QGIS. I decided to do this to get a better view of where on the map had the highest and lowest admissions according to the different local authorities on the map. The difference between figures will be established by different shades of colours – light shades being the lowest and dark shades being the highest.


2.2.1. [bookmark: _Toc500193342]Smoking Figures [18] [19]
2004-2006
 [image: ]















2016
[image: ]
Here are 2 maps that I have created which will be used to give a more visual representation of smoking rates in different areas. 






2.2.2. [bookmark: _Toc500193343]Male Lung Cancer Admissions 
[image: ]
[image: ]
Here are 2 maps which are used to represent the male smoking figures over the 2 specified years. 



2.2.3. [bookmark: _Toc500193344]Female Lung Cancer Admissions
[image: ]
[image: ]
Here are the 2 maps used to show the female admission rates due to lung cancer. 

2.2.4. [bookmark: _Toc500193345]Overall admission rates (Male and Female)
[image: ]
[image: ]


Finally, these are the 2 maps that are used to show the overall male and female cancer admission rates over the 2 different years. 



[bookmark: _Toc500193346]Task 3

[bookmark: _Toc500193347]3.1. Evaluation of visual v non-visual
[bookmark: _Toc500193348]3.1.1. Non-visual Solution
Microsoft Access was a good tool to use to make reports and graphs for use as a SDSS. The advantages of using Access were that it is a quick and easy method to publish data as it has a wizard to help the user use the software, which is a benefit as this reduces the need of the user learning complicated tasks [20]. Another advantage is the sum function which makes the process more convenient by letting me add a total field to type in a sum to work out the total of pieces of data which was also a benefit because I do not have to manually work it out myself [21]. A further advantage is the graph feature which let me create graphs based on reports. This was a benefit because this meant I could make graphs based on all data rather than manually doing it [22]. 

A disadvantage of using Access is that it will only work on Windows products which is a drawback if a user wanted to use a database software on a different operating software. Another advantage is the SQL, this is a drawback because the inexperienced user wont know how to code SQL and will find it difficult. A further disadvantage is the operating system compatibility. This is a drawback because whoever is using the database must have the same platform as it was created on (e.g. all operating systems must be Windows 10 to access the same database) 
[bookmark: _Toc500193349]3.1.2. Visual Solution
QGIS was also a good tool to be used to display visual data according to local authorities which will be placed on a map. The advantages of using QGIS as a SDSS would be that it is easier to see trends and patterns between areas which is a benefit because this information will be easier to read visually on a map rather than spending time trying to establish patterns in a report form. Another advantage is that unlike Access, it’s compatible with all operating systems so this will be beneficial to anybody using different operating systems like Windows, Mac and Linux [23]

However, there are also some disadvantages that arise with the QGIS software. A main disadvantage is that it is a difficult system to learn for the first time as there is a lot to take in with regards to placing a vector map and the applying attribute data to it which is a drawback because this means that the user will need extra training time which is time consuming.


From weighing outweighing the advantages, disadvantages, benefits and drawback of the two different types of SDSS systems I have used, In have come to the conclusion that I personally believe that the QGIS system would be a better method to display the SDSS. I have come to this conclusion because I have found that using QGIS is a simpler system to use because it is easier to distinguish patterns and trends on the map using visual perception as Access involves a lot of reading and sorting to determine the highest and lowest figures whereas in QGIS, the data is sorted right from the off. 

[image: ][image: ]




[bookmark: _Toc500193350]3.2. How could GIS be utilised for healthcare informatics analysis?
“Everyone has to be able to talk about their community and talk about their patients and the state of their community’s health,” he says. “It’s going beyond the spreadsheets and surveys. Hospital executives want info graphics and maps at their fingertips. Almost every hospital wants to see a map rather than a 150-page Excel chart. A map shows where your patients are. GIS changes everything.”[24]

From carrying out all of the investigations and queries in the above tasks, I do believe that GIS could be used for many processes to support the Health Service. The Health Service could use GIS to help them solve many trends which include:
· Tracking Diseases – The Health Service can use mapping to track where the highest number of diseases are and where they are likely to spread next to take measures to protect patients in the local authority from the disease before an outbreak [25] such as the measles outbreak map in 1.3.2. above.
· Improving their services – The Health Service could also use GIS to improve their services by identifying areas where the most medical attention is needed to decide what to do to implement more help in those areas for those who always need medical attention [25]
· Ambulances – The Health Boards could use GIS in order to map out ambulance routes for quick access to patient callouts for emergencies [26]
· Illness/Death Patterns – Hospitals can use GIS in order to establish factors that cause illness and death if they are common in specific areas. An example of this would be the John Snow map mentioned in 1.1.1. above.  [27]
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2007 Smoking Figures

Percentage	Blaenau Gwent	Bridgend	Caerphilly	Cardiff	Carmarthenshire	Ceredigion	Conwy	Denbighshire	Flintshire	Gwynedd	Isle of Anglesey	Merthyr Tydfil	Monmouthshire	Neath Port Talbot	Newport	Pembrokeshire	Powys	Rhondda Cynon Taf	Swansea	The Vale of Glamorgan	Torfaen	Wrexham	0.32	0.28000000000000003	0.28000000000000003	0.26	0.25	0.25	0.28000000000000003	0.26	0.25	0.28000000000000003	0.24	0.26	0.24	0.28000000000000003	0.26	0.26	0.25	0.28000000000000003	0.26	0.26	0.28000000000000003	0.28000000000000003	


2016 Smoking Figures

Isle of Anglesey	Gwynedd	Conwy	Denbighshire	Flintshire	Wrexham	Powys	Ceredigion	Pembrokeshire	Carmarthenshire	Swansea	Neath Port Talbot	Bridgend	The Vale of Glamorgan	Rhondda Cynon Taf	Merthyr Tydfil	Caerphilly	Blaenau Gwent	Torfaen	Monmouthshire	Newport	Cardiff	0.19	0.2	0.15	0.19	0.21	0.2	0.19	0.14000000000000001	0.21	0.21	0.2	0.25	0.2	0.17	0.21	0.21	0.18	0.22	0.2	0.14000000000000001	0.18	0.14000000000000001	


Male Admissions

 (2006/07)	Isle of Anglesey	Gwynedd	Conwy	Denbighshire	Flintshire	Wrexham	Powys	Ceredigion	Pembrokeshire	Carmarthenshire	Swansea	Neath Port Talbot	Bridgend	The Vale of Glamorgan	Rhondda Cynon Taf	Merthyr Tydfil	Caerphilly	Blaenau Gwent	Torfaen	Monmouthshire	Newport	Cardiff	1721.7	1825.1	1640.9	1701.6	2341.4	1939.3	2812.7	2181	2135.9	3117.7	3784.7	3662.1	2143.9	2498.9	2082.1999999999998	2681.1	2035.5	2020.5	1948	2117.1999999999998	1616.4	2692.7	 (2015/16)	Isle of Anglesey	Gwynedd	Conwy	Denbighshire	Flintshire	Wrexham	Powys	Ceredigion	Pembrokeshire	Carmarthenshire	Swansea	Neath Port Talbot	Bridgend	The Vale of Glamorgan	Rhondda Cynon Taf	Merthyr Tydfil	Caerphilly	Blaenau Gwent	Torfaen	Monmouthshire	Newport	Cardiff	1606.1	1991.1	1583.6	1212.8	1858.7	1598.5	3203	1671.3	1921.3	1743	1849.2	1796.6	1551.6	1840.1	1456.3	1343.4	1638.2	1565	1594.2	1346.6	1662.3	1649.8	



Female Admissions
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